ABSTRACT
INTRODUCTION
Stroke is a neurological problem that causes disability and death and ranks as the first cause of deaths in Indonesia (CDC, 2016) . Subarachnoid hemorrhage strokes are found on 1.4% of patients, intracerebral hemorrhage strokes are found on 18.5% of patients, and ischemic strokes are found on 42.9% of patients (Kusuima, 2009) . Hypertension is one of the main risk factors that a person may experience a stroke, specifically in the Special Region of Yogyakarta, the number of hypertension increases from 8.3% in 2007 to 12.8% in 2013. Therefore, to control hypertension is needed to prevent the incidence of stroke (Yastroki, 2016; Riset Kesehatan Dasar, 2013) . The effects of several anti-hypertension options are more than simply lowering down the blood pressure, such as ARB which protects the brain by its mechanism to lower the blood pressure, but also by the AT 2 receptor's improved performance which occurred due to the blockade of AT 1 receptor.
Angiotensin receptor blockers have been examined to have anti-inflammatory effects on the brain that mostly occur in the stroke patients, the two main processes that cause brain inflammation are peripheral infection and direct cell injury as a consequence of metabolic changes in the brain parenchyma while the presence of ischemia, however, in each ARB drug option is believed to have different efficacy in reducing the brain inflammatory of the ischemic stroke patients. Candesartan is one of the ARB drug options that is still controversial in recovering the functional outcomes of the ischemic stroke patients so that the researchers are keen to assess whether candesartan is able to improve the functional outcomes of the post ischemic stroke patients (Chrysant and Chrysant, 2006; Tziomalos et al., 2014) .
METHODS
The research was carried out at the Bethesda Hospital, Yogyakarta, starting from February to April 2017, by using the retrospective cohort study as the method. Ischemic stroke patients were divided into two main groups namely the group of patients with the record of using pre-stroke candesartan and the group of patients with the record of using other anti-hypertension besides candesartan. The selection of the patients was conducted by using the purposive sampling technique in accordance with the existing criteria of inclusion and exclusion. The selected samples
Jurnal Farmasi Sains dan Komunitas, 2018, 15(1), 37-46
The Effect of Candesartan Pre-stroke Use … 39 were the patients who had been diagnosed using the cranial CT scan; who had the results of modified ranking scale (mRS) upon discharge; who had experienced the primer stroke onset and at the onset of less than 24 hours when hospitalized; and whose record of patients' data showed that they used angiotensin receptor blocker (ARB) type of anti-hypertension before the stroke onset, which was taken and then a sub-analysis was conducted to assess whether the candesartan was better than the other ARB drug choices. The patients who returned home at their own request, referral patients, and patients with incomplete medical record, were not taken as samples.
The research was conducted by using the instruments, such as patients' data forms and stroke registry with a minimum 53 samples per group. However, after the research was running, the comparison was altered into 1:4 so that the minimum number of the candesartan group was 21 patients and noncandesartan of anti-hypertension group was 85 patients (Sullivan and Soe, 2007) . Then, the obtained samples were analyzed using univariate analysis in order to look at the samples' characteristics, followed by a bivariate analysis and then multivariate analysis to look at which variables that affected the patients' functional outcome significantly.
The data processing was conducted in the Clinical Epidemiology and Biostatistics Unit (CE&BU) Faculty of Medicine Gadjah Mada University by firstly taking the samples based on the criteria of inclusion i.e. all ischemic stroke patients diagnosed by using cranial CT scan and having the mRS results upon discharge so that the patients who were forced to discharge were excluded from the research. The selected patients had to have a candesartan therapy record and other prestroke hypertension and had experienced primer stroke with the onset of less than 24 hours. The referral patients from other hospitals, patients having incomplete medical data record, and those who were not recorded in the registry data had been excluded from the research.
RESULTS AND DISCUSSION
There were 191 samples analyzed by using a descriptive, bivariate and multivariate analysis. Based on Table I , the data of patients with a good functional outcome (mRS<2) was obtained, as much as 79.6% (152 samples) and a poor functional outcome (mRS ≥ 2) with the amount of 20.4% (39 samples) or 56.5% of male and 43.5% of female. The analysis was followed up by using a bivariate analysis and then multivariate analysis aimed to analyze the significance of the variables toward ischemic stroke patients' functional outcome recovery. At this stage, the significance of the variables was seen from the value of p, if the value of p<0.05, the variables were declared significant. On the contrary, if the value of p>0.05, the variables were declared not significant.
The total number of the samples taken in this research was 191 samples and as presented in Table I , it was seen that the incidence of stroke commonly occurred at the age between 61 and 70 years (30.9%), in which 56.5% of the patients were male. The stroke onset events were mostly at the duration of 3-6 hours (31.9%) and 93.7% of the total samples did not experience loss of consciousness, 170 samples (89%) experienced aphasia and 144 samples (75.4%) experienced limb weakness. The patients having dyslipidemia comorbidities (52.9%) were more than those having comorbidities of atrial fibrillation (3.1%), while the total number of the patients experiencing complications was 83 samples (43.5%), the number of patients having complications on urinary tract infection and decubitus was 2 samples (1%) of the total samples on each category. The total number of patients who got neuroprotection therapy was 37.7% of the total samples and the patients with a record of using pre-stroke candesartan were to 15.7%, while the percentage of patients recorded to have used other anti-hypertension was 89.5% in which the sub-analysis was conducted to those two groups on the patients with a record of using only ARB drugs and then compared to the other ARBs to assess whether candesartan was a better choice than the other ARBs.
Lise Insani Gulo et al. Invalidity of a history on the use of ARB in patients' functional recovery was in line with the research conducted by Sandset et al. in 2011 involving 2029 patients from 146 centers in nine Northern European countries in a cohort prospective study. This study stated that the analysis of the functional outcome referred to the risk of a poor functional outcome on the given candesartan group (p: 0.048, OR:1.17.95% CI:1.00-1.38), the researchers even stated that 2% of the total patients experienced hypotension and renal failure, in which this value is bigger compared to the placebo group that is only 1% (Sanset et al., 2011) .
The activation of central angiotensin II triggered a cerebral ischemia event. When the angiotensin II bound up with AT1 receptor, there would be a sympathetic effect triggered as the occurrence of vasoconstriction, the proliferation of cells and the other AT1 receptor effects, so the use of candesartan would help restore the blood flow during the ischemia that the cerebrovascular autoregulation process with a specific blockade on AT1 receptor became an important mechanism for the brain protection. However, the effectiveness of candesartan in recovering the functional for pre-therapy ischemic stroke patients was highly influenced by the state of blood-brain barrier on each patient. As described by Pelisch et al. (2010) , candesartan had a limitation in penetrating the blood-brain barrier that was highly dependent on the dose, at the time allotment and liposoluble compounds, whereas the hypertension potentially caused cerebral ischemia and, on such circumstances, the angiotensin II was found that worsening the state due to unavoidable AT1 receptor activation (Pelisch et al., 2010) . Candesartan itself had a low bioavailability, i.e. 40%, and it would be eliminated once it was injected to the blood systemic circulation mainly in the kidneys. The effective use of candesartan clinical dose ranged between 8 up to 32 mg per day, in which the monotherapeutic response levels of candesartan would rise up as the dose increased, but the absorption of candesartan never exceeded 60% so this would affect the efficacy of candesartan in pre-stroke therapy (Seltzer et al., 2004) . Sandset et al. (2015) stated that candesartan recovered the patients' functional outcome, but its efficacy also depended on the type of sub-types of ischemic stroke experienced by the patients, in which a better functional outcome tended to occur on the patients with lesions on the myocardial infarction on the total anterior circulation infarction (TACI) sub type or on the partial anterior circulation infarction (PACI) sub type rather than on lacunar infarction (LACI) (p:0.02). Thus, the pre-stroke hypertension patients who started experiencing ischemic on the anterior circulation on either partial or total would be greatly helped with the use of candesartan because if there was a bigger infarction on TACI and PACI, the patients became vulnerable to the development of cerebral edema or the possibility of the hemorrhage occurrence. This type of infraction was more commonly caused by atherothrombotic or acrdioembolic that were supported by the prevalence of atrial fibrillation which was higher for the patients with this infarction sub type. Thus, it made sense if reducing the blood pressure on this sub type would avoid the risk, even though the candesartan in doing brain protection was not as simple as reducing the patients' blood pressure. As explained in the previous chapter, the candesartan just blocked the AT1 receptor so it meant that AT2 receptor that had an opposite working mechanism would greatly help protect the brains. Most patients who experienced LACI were chronic hypertension sufferers who eventually showed an autoregulation ability in regulating brain blood regulation. It was believed that reducing the blood pressure would cause blood perfusion deficits broadly on the brain because the blood flow became inadequate in doing brain tissue perfusion (Sandset et al., 2015) . On the other hand, these things were the reasons why the patients with the candesartan record did not show functional outcome improvement. In this research, the dose of therapy and the obedience of each patient could not be researched, as supported by the candesartan's limitation in penetrating the blood-brain barrier and the wide ischemic that occurred when the patient experienced hypertension.
The results of this study indicated that the male patients had lower functional outcome probability than female patients. This contrasted to the Ng et al. (2013) who stated that female patients had worse post-stroke physical ability than male patients who were able to do physical activity independently (HR: 0.51, 95%CI:0.32-0.79). The researcher stated that the pre-stroke physical function and the symptoms of depression were important factors in the different results of the both gender recovery (Ng et al., 2013) . Some researches indicated that female experienced more severe stroke compared to male even though other studies indicated that there was no significant difference in both genders. The International Stroke Trial found that the incidence of death on female was high in 6 months after the stroke. This was corroborated by Gargano and Reeves (2007) who agreed that female had lower functional outcome and a poor quality of life compared to male after a devastating stroke. Meanwhile, The Women's Health Organization MONICA Project found that within 28 days of observation on ischemic stroke patients, the mortality rate of female was on par or higher than male. However, it was in contrast to the latest research from Framingham Heart Study which found that there was no significant difference on mortality of both genders. The fundamental difference between male and female such as age, comorbidity, severity, and pre-stroke disability commonly caused deaths on female, but even when these factors had been controlled, female still had worse functional outcome (Gargano and Reeves, 2007; Persky et al., 2010; Min et al., 2005) . Patients who experienced aphasia independently had probability of having good functional outcome 0.342 times compared to those who did not experience it (0R:0.342), however, Maas et al. (2012) stated that the evaluation results of ischemic stroke patients who suffered aphasia after 6 months would have a recovery of 86% and 74% (Maas et al., 2012) . Based on the results of the multivariate analysis (Table IV) , it was clearly presented that the patients entering the hospital with decreased consciousness had the probability of having worse functional outcome than those who did not experience it (OR:0.107), Tsao et al. (2005) in their study stated that the patients with a good level of consciousness during the attack was related with a good functional outcome of the patients (Tsao et al., 2005) . The patients who enter the hospital with decreased consciousness described the stroke severity they experienced and the wider lesions, the more severe brain hypoxia occurred so that this would influence the extent of the penumbra that could be saved in order to get the patients a better functional outcome.
Patients with dyslipidemia had the 2.75 times probability of having a good functional outcome compared to those who did not experience it. Out of the patients with dyslipidemia comorbidities, 89 patients had a good functional outcome while 12 patients had a bad functional outcome. In the patients without comorbidities, there were 63 patients with a good functional outcome and 27 patients with a bad functional outcome. A study on meta-analysis in 2007 stated that the total number of cholesterol did not take part significantly on the mortality of the ischemic stroke patients aged 40-59 years. However, it was strongly influenced by the patients' blood pressure. For the patients with blood pressure more than 145 mmHg, their cholesterol did not strongly affect the patients' mortality. It was estimated to be due to vascular collaterals on the brains, but a meta-analysis stated that decreasing the cholesterol levels might reduce the risk of stroke (Lewington et al., 2008) . The multivariate analysis showed that the limb weakness was strongly affected by bad functional outcome (OR:0.236). Gray et al. (2012) stated that after a stroke, the patients would spend more than 50% of their time lying down. This inactivity caused sarcopenia to occur. Sarcopenia is the state in which the patients lose their muscle mass causing them to gain more fat mass in the body. Within 2 weeks of inactivity, it had already caused the loss of muscle mass and its strength. Thus, the damage caused by stroke and immobility would simultaneously cause the loss of muscle mass and impact on the patients' independence in doing physical activities (Gray et al., 2012) .
Long hospitalization did not improve the patients' functional outcome. This finding was contradicted by Bindawas et al. (2016) who stated that patients who were hospitalized for a long time were closely related to comorbid disease that accompanied it. Therefore, it was common that the patients' functional outcome became worse, whereas the patients with a short and medium time of hospitalization had better functional outcome. In this state, the patients were considered as having an efficient medication so that they had shorter time of hospitalization. However, the decision regarding to the length of hospitalization extremely varied to adjust to the type of insurance service applied by the corresponding health services so that it was reasonable that the duration of hospitalization could not be a specific benchmark in determining the patients' functional outcome when they were out of the hospital. The length of hospitalization could usually be prolonged under a certain condition of the patients. Wang et al. (2014) concluded that the patients who underwent a decubitus rehabilitation would experience motor skill declining and likely to enter into the community (Wang et al., 2014; Bindawas et al., 2016) .
CONCLUSION
Based on the analysis and the discussion above, it is concluded that the use of candesartan therapy before the onset of stroke does not affect patients' clinical improvement after a stroke.
